A condition named unstable angina is differentiated by the symptoms severity and how it is progressed to infarction or may be sudden death, which has been into different clinical series. 1 In angiography, unstable angina shows that there is a plaque whose morphology shows an irregular eccentric stenosis, along with overhanging edges. In some percentage of cases in the culprit plaque, an intraluminal filling defect is found with a non-occlusive thrombus. 2, 3 From the pathological findings, it is identified that the plaque disruption occurs where the thrombus is projected into the lumen. However, ante-grade blood flow is kept in procession. Moreover, the activated platelet giving a layer cover the projecting thrombi, which then forms the emboli in the intra-myocardial vascular bed. 3-5 According to the clinical spectrum, the crescendo type of unstable angina is severe which is clear by the pathological process. 6 Though the necropsy material is solely taken in case of the severe end of disease, the atheroma plaque material is taken from the live patient along with the stable and unstable angina. 7 The common facts in the studies that the thrombus comes from the plaque which is responsible for unstable angina rather than from stable angina.
Introduction
A condition named unstable angina is differentiated by the symptoms severity and how it is progressed to infarction or may be sudden death, which has been into different clinical series. 1 In angiography, unstable angina shows that there is a plaque whose morphology shows an irregular eccentric stenosis, along with overhanging edges. In some percentage of cases in the culprit plaque, an intraluminal filling defect is found with a non-occlusive thrombus. 2, 3 From the pathological findings, it is identified that the plaque disruption occurs where the thrombus is projected into the lumen. However, ante-grade blood flow is kept in procession. Moreover, the activated platelet giving a layer cover the projecting thrombi, which then forms the emboli in the intra-myocardial vascular bed. [3] [4] [5] According to the clinical spectrum, the crescendo type of unstable angina is severe which is clear by the pathological process. 6 Though the necropsy material is solely taken in case of the severe end of disease, the atheroma plaque material is taken from the live patient along with the stable and unstable angina. 7 The common facts in the studies that the thrombus comes from the plaque which is responsible for unstable angina rather than from stable angina.
Variable factors are chargeable for unstable angina pectoris, also the thrombus formation and coronary plaque rupture, abnormalities in the coagulation-fibrinolysis system and coronary spasm, where not always the thrombus is in unstable angina neither absent in all stable angina. Nevertheless, the thrombus formation and coronary plaque rupture are the direct causes. 5, 8, 9
The existence of thrombus in the study population with unstable angina pectoris is proved in the studies which include intracoronary endoscopy, autopsy specimens, intravascular ultrasound imaging, coronary endarterectomy and coronary arteriography. 10 It is not properly investigated that the process of the acute deterioration of angina pectoris which results from the intimal proliferation, then the interventional therapy like percutaneous transluminal coronary angioplasty or coronary endarterectomy is connected to the development of acute coronary syndromes. The fact that thrombus is responsible for producing the angina is not even clear. For this reason, examining tissue specimens is collected at the time of endarterectomy during coronary artery bypass graft surgery. 11 Several studies have been done to determine several clinical classifications and | Original | Article |
Abstract
This study aims to evaluate the histopathological analysis as well as the effect of coronary endarterectomy with severe calcified coronary artery disease. During the year of 2015 to 2017, a total of 135 patients (56 patients of stable angina and 79 patients of unstable angina) underwent atherectomy in adjunct to off-pump coronary artery bypass graft surgery. Histopathological study of atheroma specimen demonstrates the presence of calcification, foam cell, cholesterol clefts, thrombus, smooth muscle cell, and also necrotic tissue using standard hematoxylin and eosin stain techniques. However, smooth muscle cells and foam cell were identified with plaque using the monoclonal antibodies. Thrombus was more common in unstable angina group of patients (64.4%) in comparison to the patients with stable angina (23.2%). An accelerated progression pattern of smooth muscle cell proliferation and calcification were observed which was also common and significantly higher in unstable angina group of patients. The presence of thrombus and accelerated progressive pattern of smooth muscle cell proliferation in unstable angina patients imply the episodic disruption of atheromatous plaque followed by sub-sequent healing and may play a vital role in the pathophysiology of underlying angina pectoris. severity of unstable angina. The aim of this study was to correlate the relationship among unstable angina and morphological features of atheroma extracted during off-pump coronary artery bypass graft surgery.
Materials and Methods
This study involved a total 135 patients with diffuse coronary artery disease with stable angina pectoris (56 patients), as well as unstable angina (79 patients) in whom coronary endarterectomy was performed in the year of 2015 to 2017 (Table I) . Informed written consent was taken from all the study patients and data was collected in a data collection sheet. Following coronary endarterectomy, all patients prescribed aggressive medical management inclu-ding anti-coagulation therapy with nitrates, double anti-platelet agent, beta blocker for lifelong and also warfarin for 6 months. Immediately after coronary artery bypass graft surgery, patients were treated with injection heparin subcutaneously (5,000 units/day) up to 3 rd postoperative day bridging to oral warfarin therapy. The anticoagulation dose was adjusted according to INR level, and targeted INR was 1.5-2.5. NYHA functional class was utilized to diagnosed unstable angina, and degree of coronary artery stenosis measured by both intervention cardiologist as well as cardiac surgeon in both preoperative and postoperative conditions who were unknown about patient's clinical status. After endarterectomy, the length of atheroma was measured, and collected specimens were processed for histopathological analysis after being fixed in 10% buffered formalin; stained with hematoxylin and eosin, and examined under the light microscopy. Histopathological analysis was also performed by a pathologist who was blinded about the clinical scenario, and in case any doubt histopathology slide reviewed with another pathologist.
Histopathological technique
Initially, the atheromatous plaque was labeled and grossly examined to categorize as it was predominantly either fibrous, lipid-laden, calcified, thrombotic or intermediate. The length was measured with a 30 cm ruler, and a section of atheroma for histopathology was taken and remaining part was stored in normal saline for biochemical analysis. Then, two or three tissue blocks obtained by the cross-section of the specimen and stored in a labeled butter paper blotted by hematoxylin and eosin stain inside a cassette which was dipped overnight into a formalin container. Furthermore, these specimens were sent for automated tissue processing, and the slides were observed under a microscope and photomicrographs were taken from a multi-head (40x magnification; Olympus, Japan) camera. The categorization of atheroma was completed based on both the previous and current findings from the slide. The presence of fibro-cartilaginous tissue, smooth muscle elements, inflammatory cells, cholesterol cleft, calcifications and thrombus were noted from the microscopic examination.
Results
A total of 135 atheroma specimen was analyzed and the majority population was male. About two-thirds patients were suffered from hypertension and smoking. The morphological analysis demonstrates smooth rather than complex features; with most common histopathological findings like the presence of calcification, thrombus, foam cell, cholesterol, smooth muscle cell, and accelerated progression pattern (Figure 1) . Nonetheless, all above features were observed more common in unstable angina rather than stable angina, except macrophage which was similar in both study group. However, the accelerated pattern was significantly higher in the unstable angina group. The average length of the collected atheroma specimen was 7.5 ± 2.5 and 8.5 ± 5.5 cm in stable angina and unstable angina respectively (Table I) .
One-year survival rate following the coronary endarterectomy was about 99 and 97% in stable angina and unstable angina respectively. However, according to the NYHA (New York Heart Association) functional classification, a great improvement regarding myocardial revascularization was documented as about 98% in stable angina, and 97% in Length of atheroma (cm) 7.5 ± 2.5 8.5 ± 5.5 unstable angina patients observed having NYHA functional class 1-2. Furthermore, in stable angina, the degree of stenosis was 76.5 ± 8.5 and 28.2 ± 12.5% before and after coronary endarterectomy respectively. However, the degree of stenosis was 89.5 ± 10.5 and 32 ± 11.5% before and after coronary endarterectomy in unstable angina group respectively (Table II) .
Discussion
In this study, most common histopathological findings like presence of calcification, thrombus, foam cell, cholesterol, smooth muscle cell, and accelerated progression pattern of smooth muscle proliferation were more common in unstable angina group rather than in stable angina group. Moreover, NYHA functional class, and one-year survival rate following endarterectomy was similar between two study groups; and also angiographic evaluation demonstrates similar graft patency rate in both stable and unstable angina study group.
In a study, Fuster et al. (1992) observed small thrombi in only 11% when atherectomy for severe stenotic lesions was executed along with a histological study of derived fragments, though it was not focused either patient had unstable angina or any clinical features. 11 Several published articles observed that there are no past documents about the presence of thrombus in unstable angina patients. 5-9, 12 Restenosis after coronary endarterectomy has been associated to prompt arterial remodeling, mural thrombus formation and elastic recoil tendency of the arterial wall. However, advancement of coronary artery disease is not defined or anticipated. 13 In a study, Villadsen et al. (2017) found that coronary artery disease is a typical phenomenon in the unstable angina patients who became stabilized by rapid treatment procedure. 14 Moreover, chronic stable angina pectoris awaiting for coronary revascularization was also found in a state of progression of coronary stenosis which is also similar to other published articles. 3-5, 9, 15 Transfer of the smooth muscle cells from tunica media to the intima; along with propagation of the smooth muscle cells induced by the fragmentation of the internal elastic lamina plays a role in unstable angina. 16 In the study by Ahmed et al. (2003) found a common phenomenon that, greater percentage of smooth muscle cells in the remnant of re-stenotic lesions achieved by endarterectomy. 17 However, Marso et al. (2012) found that patient underwent percutaneous transluminal coronary angioplasty may develop total occlusion due to restenosis, and may also have only angina pectoris due to collateral circulation formation. 18 All these come to a conclu- 24 It is known that plaques are at the uncertainty of rupture when it has a thin and soft fibrous cap with a large lipid core comprising of cholesterol, foam cell, macrophages, and few smooth muscle cells. Furthermore, the vulnerability of plaque is measured by 4 main factors-the size and constituents of the lipid core, the smooth muscle cell content of the cap, the thickness of the cap covering the core and the extent of macrophage infiltration into the cap. 5-10, 15-24
Conclusion
In presence of thick fibrous cap, the thrombus burden and plaque rupture are rare, but the accelerated pattern of smooth muscle cell proliferation is also observed in apparently stable plaques. Thus, in comparison to unstable angina, the circumstances of acute coronary artery occlusion are less, and prognosis is supportive in stable angina patients. Moreover, it can be summarized that silent plaque progression can be formed by occult thrombosis; that's why aggressive medical management including proper anticoagulation therapy and surgical skill to remove adequate distal atheroma plaque remains the key strategy to achieve good myocardial revascularization.
